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Large distance uncertainty

» Difficulties in determining an accurate rotation curve
» Non-Circular Rotation

» Kinematic Distance Ambiguity

G9.62+0.20:
far kinematic dist. 15 kpc
near 0.5 kpc
Parallax Distance 5.7 kpc

» Kinematically anomalous
W3OH:
Kinematic Distance ~ 4.3 kpc
Parallax Distance ~ 2.0 kpc



The region for. 10% distance
'ﬂrr!::r by VERA

Bar and Spiral Structure Legacy Survey,
a VLBA Key Science Project




Cygnus X Star forming complex (Vlasers)
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 Results of
parallaxes from
VLBA, VERA &
EVN:

e ~ 100 sources

e Strong evidence
for spiral arms

e Inner, bar-region
& outer arm =
large uncertainty



Counter-Rotation of Star Forming Regions

red

But Is sensitive to Solar Motion...




Change ON

After part of parallax results published, HIPPARCOS revised:
Schoenrich, Binney & Dehnen (2010)

U, =11.1 + 2.0 k/ms,

V,=12.2 + 2.1 km/s,

W,=7.2+2.0km/s

NEW : V,= 14.6 = 5.0 k/ms (Reid et al. 2014)



Large distance uncertainty
= In-beam calibrators
Systematic errors oc angular separation

| i.e, W30H: 0.5+/-0.010 mas (0.8°)
0.5+/-0.017 mas (1.5°)
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1. SNR/Sensitivity :
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s 2. Weak station geometry in
Southern hemisphere

—Large field of view or/and sensitivity






Future VLBI Astrometry ---- SKA

- Target sources R
Masers: 1000 — 6000; - =
- Calibrators
QSOs: —
- Accuracy

Parallaxes of ~ 1 pas



Conclusions

~ VLBA, VERA & EVN parallaxes to young stars tracing spiral
structure of MW

> Star forming regions “counter-rotate” by ~5 km/s

~ SKA will construct the accurate the spiral structure of MW
finally
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